Background/Purpose: Night eating syndrome (NES) is a diagnosis newly introduced in the fifth version of the Diagnostic and Statistical Manual of Mental Disorders. This study investigated the characteristics of NES in individuals with eating disorders and the clinical significance of NES in individuals with bulimia nervosa (BN). Methods: We recruited participants with eating problems at psychiatric outpatient clinics and from Internet referrals and age, sex, and educational level-comparable controls from September 2013 to April 2017. All participants received in-face structured clinical interviews to establish their eating disorder and NES diagnoses and completed questionnaires assessing NES, eating attitudes/behaviors, depression, sleep disturbances, morningness/eveningness preference, and functional impairment. Comparisons of measurements were made across patients with eating disorder subtypes and across patients with NES-only, BN-only, comorbid BN and NES, and controls. Results: NES was identified in 10.3%, 34.9%, and 51.7% of the individuals with anorexia nervosa, BN, and binge-eating disorder, respectively. NES-only group had more frequent binge-eating, higher degrees of eating pathology, depression, sleep disturbances, and functional impairment compared to controls; however, NES-only group shared similar levels of disordered eating, depression, sleep disturbances, and functional impairment with BN-only group. BN-NES group had no difference from BN-only group on most eating pathology, psychopathology, and functional impairment, except for the presence of greater eating and weight concerns. Conclusion: NES has its clinical significance; however, it overlaps with BN in several dimensions
Introduction
Night eating syndrome (NES) is a clinical syndrome characterized by evening hyperphagia, nocturnal eating, and associated sleep and mood symptoms. It was first described as an eating behavior that affected obese individuals. 1 However, recent studies found that NES is overrepresented not only in overweight populations (prevalence range Z 4.3e10.1%), 2, 3 but also in psychiatric outpatient populations (12.3e22 .4%) 4e6 and those with sleep disorders (5.8%) 7 or eating disorders (9.4e52%). 2,8e12 Lack of a consistent definition and measurement of NES contributes considerable variations in the prevalence and psychopathology of NES. The field of NES had no consistent diagnostic criteria until an international meeting was held in 2008. 13 NES has now been included in the category of "other specified feeding or eating disorders" in the fifth version of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5). 14 Although most studies have demonstrated that individuals with NES have higher levels of eating pathology, general psychopathology, and functional impairment than normal-weight or overweight controls, 8,15e18 essential for consideration as a new disorder in the DSM-5 needs more evidence about the clinical utility of a NES diagnosis and whether NES is distinct from other eating disorders. 19 Whether "the night-eating behaviors must not be secondary to other disorders, psychiatric or medical, or a side effect of medications" as Criteria F of the proposed NES criteria awaits more research on the relationship between NES and other eating disorders. 13 Several studies have explored the similarities/differences and comorbidity between NES and other eating disorders, and most of them were focused on the comparison between NES and binge-eating disorder (BED). While several studies reported differences between NES and BED, 16,20e23 a considerable proportion of patients with BED (18e50%) met the criteria of NES. 2, 8, 9, 12, 23 Studies investigating the influence of nocturnal eating in the context of eating disorders showed that comorbid BED/binge eating and NES/night eating group was comparable to BED/binge eating-only group in most eating features 2, 9 and depression levels. 2, 9, 23 Only two studies examined the differences between NES-only group and comorbid NES and bingeeating group, finding that the comorbid group had higher state anxiety, 23 weight/shape concern, disinhibition, hunger, and appearance dissatisfaction than did persons with NES alone. 2 The overlap features between anorexia nervosa (AN), bulimia nervosa (BN), and NES have been far less investigated. Earlier studies often defined NES with exclusion of AN and BN. 10, 19 NES was found in 1.9e9.4% of AN patients 10, 24 and students with NES were significantly more likely to have a history of being underweight and having AN. 18 NES was more prevalent in clinical patients with BN (40.6e52%) 10,11 than in individuals with BN recruited from an Internet survey (8.3%). 16 The same Internet study examined the differences between BN-only and NES-only groups and found that individuals with BN had more eating pathology and higher depression scores than did individuals with NES. 16 One study showed that comorbid AN/ BN and NES groups were comparable to eating-disorder-only groups in most eating features and quality of life, except the bulimia subscale of the Eating Disorder Inventory. 10 We hypothesized that NES had many features that overlapped with BN and that the presence of NES in individuals with BN may not contribute to additional clinical significance. Considering few papers have examined the differences between BN and NES using proposed NES criteria and standardized NES questionnaire, the current study had two aims: 1) to examine the characteristics of NES using standardized assessments in a sample of individuals with eating disorders; and 2) to compare the clinical characteristics between individuals with NES and those with BN in dimensions of eating, sleep, chronology preference, emotional distress, and functional impairments.
Methods

Participants and procedures
Recruitment of participants for this study occurred in the context of a study 25 involving adult patients seeking treatment for eating/weight or emotional problems at psychiatric outpatient clinics at two medical centers (the National Taiwan University Hospital, NTUH and the Far Eastern Memorial Hospital, FEMH). Comparable controls (in age, sex, and educational level) without eating disorders were recruited via an Internet advertisement or fliers. Recruitment of individuals with NES both at the outpatient clinics and from the Internet started in the latter half of the study from September 2013 and ended in April 2017. Individuals with active psychotic symptoms, intellectual disability, neurocognitive disorder, or severe medical illness as well as shift workers were excluded from the study. The study procedure and part of the study results have been reported in one recently published paper 26 and is briefly described here. The Internet sample was composed of volunteers recruited through an Internet program hosted on a server operated by PsychPark. Eligible participants were PsychPark members aged !18 years. All participants received an e-mail invitation to participate and completed the Internet-based questionnaires. Participants who were willing to visit clinics to receive further assessments would be asked to complete face-to-face interviews and other paper-format assessments on-site. The final patient group composed of 129 individuals enrolled at psychiatric outpatient clinics and 13 individuals referred from the Internet sample.
One senior resident (the first author, Tu) and two trained research assistants (bachelor of nutrition and psychology) administered the eating disorder module of the Structured Clinical Interview for DSM-IV-TR Axis I Disorders, Patient edition (SCID-P) 27 and the Night Eating Syndrome History and Inventory (NESHI) 28 for the diagnosis of eating disorders and NES, respectively. An eating disorder diagnosis was adapted to meet the criteria of the DSM-5. Participants also completed several self-administered questionnaires including the Night Eating Questionnaire (NEQ), 29 Eating Disorder Examination-Questionnaire (EDE-Q), 30 Beck Depression Inventory (BDI), Morningness/Eveningness Scale (MES), 31 and the Pittsburgh Sleep Quality Index (PSQI). 32 All participants that completed the assessments were grouped into three groups: a group with eating disorders (n Z 121, completion rate: 96.8%), a group with NES-only (n Z 15, completion rate: 88.2%), and a control group (n Z 31) ( Fig. 1 ). All participants provided written, informed consent. There were no significant differences in the distribution of eating disorder subtypes and NES between two hospitals (data not shown). The Institutional Review Boards of the two hospitals approved this study.
Measures
The NESHI is clinician-administered and includes questions examining the schedule and amount of food intake throughout a 24-h day, history of NES symptoms, sleeping routine, and mood symptoms. It also examines and diagnoses NES according to the proposed diagnostic criteria 13 during the previous 28 days. Criterion F (that the disorder is not secondary to substance abuse or dependence, medical disorder, medication, or another psychiatric disorder) did not include eating disorders because the purpose of this study was to assess the night eating features in the context of eating disorders. Part of the patient group also completed a seven-day diary about food intake. The k reliability of the item "percentage of total energy consumed after dinner" between self-reported and estimated from food diary record was 0.711 (n Z 67). The k coefficient of inter-rater reliability for NES was 1.00.
The latest version of the NEQ consists of 14 items and responses are provided on a five-point scale (0 Z never/not at all, 4 Z always/very much). Thirteen items (excluding the item examining awareness during eating episodes) are summed as the NEQ total score. The psychometric properties of the Chinese version of NEQ, including internal consistency (Cronbach's a Z 0.82), testeretest reliabilities (intraclass correlation (ICC) Z 0.85), and a four-factor structure were established in an earlier study. 26 Night eating syndrome: Is it distinct from bulimia nervosa? 3
ED group
The EDE-Q is a 28-item self-report questionnaire examining symptoms during the past 28 days. 30 It contains items identifying the behavioral features of eating disorders regarding the frequency or days the behaviors has occurred, and other items reflecting the severity of eating disorder psychopathology on four subscales: dietary restraint, eating concern, weight concern, and shape concern. Individual items in each subscale of the EDE-Q range from 0 to 6. The Chinese version of the EDE-Q showed good testeretest reliability (ICC Z 0.70e0.93) and internal consistency (Cronbach's a Z 0.72e0.94) for the total scale and subscales. 26 The translated adult version of the 13-item MES was used to measure participants' sleepewake patterns. 31 Higher scores indicate greater preference for mornings. The Chinese MES has shown good testeretest reliability (ICC Z 0.94) and internal consistency (Cronbach's a Z 0.81) and has been validated by daytime function and sleep schedules, patterns, and problems. 33 The PSQI is a self-report questionnaire examining multiple dimensions of sleep over a 1-month period. 32 Nineteen individual items generate scores on the following components: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction. Higher sum scores represent poorer subjective sleep quality. The Chinese PSQI showed good internal consistency (Cronbach's a Z 0.83) and testeretest reliability (g Z 0.85). 34 The BDI is a 21-item measure examining depressive symptom severity over the last week. A value ranging 0e3 is assigned to each answer and the total score determines depression severity. The Chinese version of the BDI has shown good reliability and construct validity. 35 Severity of impairment was assessed with the question, "Was your work performance objectively impaired at work or in your household?" and was rated from 0 (no) to 4 (very severe).
Statistical analyses
Descriptive statistics were computed to determine means and standard deviations of all continuous variables and frequency with percentage for categorical variables. To examine the differences of measured variables between groups, comparisons were made across patients with eating disorder subtypes and across individuals with NES-only, BNonly, comorbid BN and NES (BN-NES), and controls. Specifically, we examined the symptom overlap between NES and BN according to the differences between NES-only and BNonly and examined the effect of NES on individuals with BN according to the differences between BN-NES and BN. The differences in continuous variables between groups were compared using an analysis of variance and Bonferroni test for post-hoc comparisons. We also computed the Cohen's d for those comparisons having no statistically significant differences with the concerns of small sample size in some group. The standardized mean score difference between the two groups was interpreted with small, medium, and large effect sizes as Cohen's d 0.3e0.5, 0.5e0.8, and !0.8, respectively. 36 For categorical variables, frequency differences were compared using the chi-square test or Fisher's exact test. All tests were two-tailed, and p < 0.05 was considered significant. Statistical analyses were performed using SAS 9.4 (SAS Institute, Inc., Cary, NC, USA).
Results
Characteristics of night eating and NES among eating disorder subtypes Table 1 shows the demographics and characteristics of night eating among patients with eating disorder subtypes. Patients with BN had comparable NEQ scores with those with BED and both scored higher than patients with AN did. For the two core features of NES, the proportion of individuals with evening hyperphagia were higher in both BN and BED groups than in the AN group; however, there was no difference in the frequency of nocturnal ingestion across eating disorder subtypes. Of note, the proportion of individuals with nocturnal ingestions was consistently lower than that of evening hyperphagia across eating disorder subtypes.
Comparison of night eating characteristics across NES, BN and controls
Sex, age, years of education, and body mass index did not show significant differences across the NES-only, BN-only, BN-NES, and control groups ( Table 2) . NES-only and BN-NES groups consumed significantly more of their daily intake after their evening meal than did the participants with BNonly and controls. Post-hoc comparisons showed that a significantly higher proportion of participants in the NESonly (100%) and BN-NES groups (81.8%) reported evening hyperphagia compared to the BN-only (4.9%) and control groups (3.2%). The percent of individuals reporting at least twice nocturnal ingestions per week was also higher in the NES-only and BN-NES groups than the other two groups. The three patient groups were comparable regarding functional impairment, which were all significantly more severe than controls' functional impairment. Table 3 shows the comparisons of eating, sleep, mood, and chronology across the four groups. Individuals with NES (NES-only and BN-NES groups) scored higher on NEQ than individuals with BN-only and controls. Individuals with either NES or BN or both had significantly higher scores on four subscales of the EDE-Q than controls did. Individuals with BN (BN-only and BN-NES groups) also showed significantly higher frequency of most disordered eating behaviors (large amount, loss control, binge eating, and vomit) than controls did. Although individuals with NES alone had only one disordered eating behavior that was significantly more frequent, i.e., more days of binge-eating, than controls did using post-hoc comparison; they had significantly more frequent eating large amount, loss control, laxatives use, and vomit than controls with large effect sizes ranging from 0.82 to 2.30 ( Supplement table) . Individuals with BN-only were similar in degrees of eating, weight, and shape concerns, but had higher dietary restraint scores compared with those with NES-only. Moreover, individuals with BNonly had significantly higher shape concern than those with NES-only with moderate effect size (Cohen's d Z 0.62, 95% CI Z 0.02e1.22) ( Supplement table) .
Comparison of eating and other psychopathology across NES, BN, and controls
The comorbid group had a comparable frequency of disordered eating behaviors and mean scores of most of the EDE-Q subscales, except eating concern, when compared to the BN-only group using post-hoc comparison. However, the comorbid group also had significantly higher weight concern than those with BN-only using effect size computation (Cohen's d Z 0.69, 95% CI Z 0.16e1.23) ( Supplement  table) .
Clinical patients (NES-only, BN-only, and BN-NES groups) had similar degrees of depression, sleep quality, sleep medications use, and daytime dysfunction within group comparisons; however, all showed significantly more severe degrees than controls did. Analyses of morningness/eveningness preference and sleep duration did not reveal significant differences across the three patient groups and controls.
Comparison of proposed criteria of NES between NES-only and BN-only groups
In addition to evening hyperphagia and nocturnal ingestions, we made further comparison of the associated features of NES (criteria C) between NES-only and BN-only groups ( Table 4 ). Nearly 30% of BN-only patients fulfilled criteria C of the NES (leading three features: depressed mood, sleep disturbances, and a strong urge to eat during the night).
Discussion
This study examined the characteristics of NES in a sample of individuals with eating disorders. Our findings indicated that the prevalence of NES was high in BN and BED groups (34.9% and 51.7%). Further analyses of characteristics of NES and BN individuals revealed that NES and BN shared similar levels of eating and weight concerns, depression, sleep disturbance, and functional impairment. Comorbidity of NES and BN did not have significant influence on individuals with BN except levels of eating and weight concern. Although our study suggested that NES has its clinical significance, the results did not support that NES defined by the currently proposed criteria could be delineated from the DSM-5 BN.
Prevalence of NES in patients with eating disorders
NES was identified in 10.3%, 34.9%, and 51.7% of individuals with AN, BN, and BED, respectively. The percent of NES in our sample with AN and BN was similar to that in a sample of individuals seeking inpatient treatment for eating disorders (9.4% and 40.6%, respectively) using the proposed diagnostic criteria. 10 However, over half of BED patients were affected by NES in our sample, which was at the higher end of the prevalence reported earlier. 2, 8, 9, 12, 23 We observed that Taiwanese patients with BED seldom visited psychiatric clinics unless they had higher severity or Night eating syndrome: Is it distinct from bulimia nervosa? psychiatric comorbidities. 25 This might partially explain the higher rate of individuals with BED who had NES in our sample.
The clinical significance of NES
Consistent with prior research, 8,15e18 individuals with NES in this present study had higher levels of eating pathology, depression, sleep disturbances, and functional impairment than controls. Nevertheless, the finding that there were no differences in morningness/eveningness preferences and sleep disturbances between individuals with NES and controls was in line with the current view on NES e that NES represents a delay in the circadian pattern of eating that disrupts sleep, but basic sleep rhythm is intact. 37 Other than the night eating features (evening hyperphagia and nocturnal eating), individuals with NES alone barely differed from those with BN alone. These findings contrast the results of an Internet survey that individuals with BN defined by the EDE-Q had significantly higher levels of restrained eating, shape, weight and eating concern than individuals with NES. 16 It is possible that most of the individuals with NES recruited in our study were those seeking treatment and reported higher severity of eating pathology in contrast to that in Fischer and colleagues' study, 16 where 55% of the individuals with NES reported no or mild impairment. Whether NES in itself warrants an independent diagnosis into the DSM system needs more research in the etiology, clinical course, and treatment (outcome) that is beyond the study design and discussion in this present study.
Does presence of NES have clinical significance on BN?
The comorbid group reported a significantly higher proportion of evening hyperphagia and nocturnal ingestions but had a comparable frequency of disordered eating behaviors, impaired functional levels, mean scores of most of the EDE-Q subscales, and depression scale when compared to the BNonly group; which is like past results. 10 The above findings in our study implied that NES did not have significant influence on individuals with BN other than night eating features. It is unclear whether NES did not comprise additional psychopathology or if the psychopathology inherent in NES has yet to be characterized by the measures we adopted.
Overlap of psychopathology and phenomenology between NES and BN
Differences between NES and BN can also be examined via a phenomenological approach. High comorbidity between NES and BN in this study echoed findings in one earlier study that the rate of evening hyperphagia behavior was 62.5% among patients with BN. 10 One study that analyzed binge events using ecological momentary assessment method reported that one of the two peak times of binge eating in patients with BN was between 7 and 9 p.m. 38 Other than evening hyperphagia, "a strong urge to eat during the night" in the proposed NES criteria might also be similar to "loss of control" (one of the two criteria of binge-eating) in BN, depending on their reports for concerns of eating in nighttime or amount. Prior studies have demonstrated that "loss of control over eating" reflects eating disturbances and general psychopathology in BN or BED, regardless of the amount of intake, when researchers were examining the influence of objective and subjective binge-eating on disease severity. 39 The same postulation might also explain the finding that NES-only and BN-only individuals shared similar levels of eating and general psychopathology in this study. A more specific description "presence of a strong urge to eat for better sleep initiation or maintenance during the night", might integrate the less specific criteria of C2 and C3 and a more specific C4 into a more valid criterion in the proposed criteria of NES. A lower comorbid rate of nocturnal eating compared to that of evening hyperphagia across eating disorder subtypes was noted in our study. Similar observation was reported by Allison et al. 21 that participants with NES had significantly more frequent nocturnal snacks than did participants with BED. These findings together with findings in other studies indicate that nocturnal eaters may have a lower rate of cooccurrence with other eating disorders compared to individuals with evening hyperphagia and may have more severe psychopathology and impairment among patients with NES. 2, 10 More research examining the relationship between core feature of delayed circadian pattern of eating and sleep disturbances, especially among nocturnal eaters, might also provide suggestions for distinction between NES and other eating disorders. 
Limitations
The current findings should be interpreted in view of several methodological limitations. First, the sample consisted of individuals mostly from psychiatric outpatients. The severity of psychopathology and related distress in clinical patients are often higher than that of community individuals. The findings on prevalence might not be generalized to other populations. Second, eating behaviors and intake amount were reported by participants themselves. Recall bias may affect report accuracy. Finally, our sample size was not large and differences between groups might not be detected due to inadequate statistical power.
In conclusion, NES has its clinical significance in having higher levels of disturbances than control group. These findings suggested that clinicians should recognize the influence of night eating features on patients' distress and functional impairments and tailor treatments for the phasedelayed eating problems. Our study did not support that the currently defined NES could be delineated from BN and become an independent eating disorder diagnosis in the DSM system. Our results support that BN may supersede a diagnosis of NES if full criteria are met and suggest that the presence of night eating in a BN group may not contribute clinically meaningful psychopathology. C1: Lack of desire to eat in the morning and/or breakfast is omitted on four or more morning per week; C2: Presence of a strong urge to eat between dinner and sleep onset and/or during the night; C3: Sleep onset and/or sleep maintenance insomnia are present four or more nights per week; C4: Presence of a belief that one must eat in order to initiate or return to sleep; C5 Mood is frequently depressed and/or mood worsens in the evening.
